Effect of drugs that alter alertness and emotionality on the novelty response of a weak electric fish, Gymnotus carapo.
Weak field electric fish respond to alerting stimuli with a transient increase in the frequency of electric organ discharge (novelty response). In an attempt to demonstrate the influence of different degrees of alertness and of emotionality on the novelty response of Gymnotus carapo, we studied the variations in the magnitude of this response induced by the application of an electric stimulus to the water of the experimental box using a pair of electrodes, before and after intramuscular injections of d-amphetamine (1-2 and 4 mg/kg), sodium pentobarbital (10-20 and 30 mg/kg), diazepam (1-2 and 4 mg/kg), beta-carboline (2 mg/kg), and saline. After d-amphetamine injection the animal presented increased somatic motility but no changes in electric organ baseline firing rate or in response to the alerting electric stimulus. Sodium pentobarbital induced a partial loss of posture and a reduction of fin and operculum movements, as well as a reduction of baseline firing rate and of the response to the alerting electric stimulus, with frequent interruptions in electric organ firing. Beta-carboline caused increased motility, but no changes in basal firing rate or in response to the alerting stimulus. Diazepan-injected fishes remained still throughout the experiment, and some of those threated with the higher dose (4 mg/kg) presented interruptions on electric organ discharges in response to stimulation but no change on baseline firing rate. The data suggest that a reduction of the degree of alertness by the barbiturate and a decrease in emotionality and/or stress by the benzodiazepine interfere with the novelty response. The possible site of action of the drugs is discussed.